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1  .  INTRODUCTION 


This  report  presents  the  results  of  an  Energy  Savings  Opportunity  Survey 
performed  under  the  Energy  Engineering  Analysis  Program  (EEAP)  at 
Redstone  Arsenal,  Alabama.  This  study  included  on-site  investigation, 
engineering  analysis  and  produced  recommendations  for  project 
implementation.  All  of  the  Energy  Conservation  Opportunities  (ECO's) 
listed  in  the  ECO  checklist  (Figure  ES-1 ,  page  ES-4)  were  considered  in 
accordance  with  the  Scope  of  Work  for  this  study.  Other  Energy 
Conservation  Opportunities  were  added  to  the  original  ECO  checklist  as 
they  were  discovered. 

This  report  is  organized  into  six  separate  volumes  (general  distribution 
and  eight  volumes  to  Redstone  Arsenal  DEH)  and  an  Executive  Summary. 
Volume  I  includes  the  Executive  Summary,  Narrative  (Sections  1  to  5) , 
and  Appendix  A  (Scope  of  Work). 

Section  1  describes  the  general  features  of  the  energy  study,  the 
scope  of  work  and  the  methods  of  approach  used  to  accomplish  the 
work . 

Section  2  provides  a  general  description  of  the  present  conditions 
of  the  facilities  considered  in  this  survey. 

Section  3  summarizes  prior  energy  studies  for  energy  conservation 
opportunities  investigated,  recommended  and  documented. 
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Section  4  describes  methods  of  analysis  used  to  evaluate  the  energy 
conservation  opportunities. 


Section  5  contains  the  recommendations  and  conclusions  of  the 
energy  audit  investigation. 

Volumes  II,  III,  IV  and  V  contain  Appendix  B,  a  description  of  projects 
considered  for  which  calculations  were  performed,  along  with  the 
calculations,  computer  outputs,  back-up  data,  etc. 

Volume  VI  contains  Appendix  C,  Programming  documents  consisting  of  ECIP 
project  documentation,  that  is  1391 's  and  PDB-1*s,  and  for  Low  Cost/No 
Cost  projects  DA  form  2701,  Job  Order  Request  -  Facilities  Engineering, 
as  requested  by  Redstone  Arsenal. 

Volumes  VII  and  VIII,  for  which  copies  were  sent  to  Redstone  Arsenal  DEH 
only,  contain  the  entire  set  of  calculations  for  manhole  insulation 
ECO’s.  This  was  necessitated  by  the  amount  of  paper  involved.  However, 
Appendix  B  contains  one  set  of  manhole  insulation  calculations  from  each 
boiler  plant. 

2.  PROJECT  APPROACH 

The  field  survey  was  accomplished  by  a  multi-discipline  team  from  the 
Engineering  Division  at  the  Mobile  District.  Milestones  for  the 
facilities  energy  audit  were  established  and  a  project  schedule  was 
developed.  Survey  Milestones  are  as  follows: 
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Mobilization  and  Development  Planning. 

Initial  Site  and  Fieldwork  at  Base  Facilities. 

Interim  Report  and  Energy  Projects  Identification. 

Follow-up  Fieldwork  at  Base  Facilities. 

Pre-final  Report  and  Recommended  Projects  Documentation. 

Final  Report  and  Projects  Documentation. 

Selections  for  the  study  team  were  based  on  the  ECO  task  distribution 
given  on  the  checklist  provided  with  the  scope  of  work.  The  field  study 
team  consisted  of  five  senior  engineers,  a  support  technician  and  a  team 
leader.  Each  team  member  was  provided  with  available  information  on 
assigned  tasks  prior  to  the  actual  site  visits.  Recommended  EC0*s 
provided  on  the  checklist  were  grouped  into  two  task  categories  by 
discipline  for  investigation  and  project  development.  For  discipline 
grouping  refer  to  the  ECO  checklist  shown  in  Figure  ES-1  (page  ES-4) . 

Upon  arrival  at  the  site,  a  meeting  was  held  with  the  DEH  and  his 
utility/ energy  staff  to  discuss  specific  requirements  for  gathering 
field  data,  to  coordinate  activities  and  to  introduce  the  study  team  to 
the  staff.  Arrangements  were  made  to  obtain  building  drawings  and 
energy  utilization  records.  Areas  of  potential  energy  savings 
opportunities  were  discussed  in  order  to  plan  strategy  and  procedures. 
Each  ECO  was  investigated  by  team  members  in  accordance  with  the 
checklist  provided.  Data  was  collected  by  direct  investigation,  and  as 
allowed  in  the  scope  of  work  from  the  previous  energy  study  performed  by 
Black  and  Veatch.  Where  available  construction  drawings  were  obtained 
for  evaluation  and  analysis  of  applicable  ECO's. 
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3.  PRESENT  ENERGY  CONSUMPTION 


Basewide  energy  usage  and  costs  were  supplied  by  Redstone  Arsenal  DEH 
for  the  FY  85.  These  energy  usages  and  costs  are  summarized  in  the 
Table  ES-1  below.  These  energy  usage  and  costs  are  demonstrated 
graphically  in  the  pie  charts  shown  in  Figure  ES-2  (page  ES-6). 


TABLE  ES-1 

ENERGY  USAGE  AND  COSTS  FY-85 


ITEM _  MBTU  "S _ COST 


ELECTRICAL 
NATURAL  GAS 
#2  FUEL  OIL 
#5  FUEL  OIL 


3,361,305 

1,452,249 

31,288 

162,072 


$12,107,122 

$6,354,687 

$214,303 

$737,440 


Note:  Electrical  MBTU's  are  "source"  MBTU's. 
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4.  CONCLUSIONS  AND  RECOMMENDATIONS 


Table  ES-3  (pages  ES-20  to  ES-31)  lists  all  projects  considered.  Annual 
energy  savings,  annual  dollar  savings,  simple  payback  in  years,  SIR  and 
total  contract  costs  are  all  listed  in  this  table.  A  brief  explanation 
is  given  for  those  projects  rejected  without  engineering  evaluation. 
The  projects  are  ranked  according  to  SIR,  from  highest  to  lowest. 

Table  ES-2  (pages  ES-11  to  ES-19)  is  a  condensed  ECO  summary  that  lists 
only  those  projects  used  to  compile  the  information  which  determined  the 
total  energy  savings  and  represent  the  projects  recommended  by  this 
report.  This  table  is  comprised  of  non-overlapping  ECO's.  The 
revalidation  of  the  Selective  Energy  Project  was  not  included  in  Table 
ES-2  as  it  will  affect  the  savings  of  some  ECO's.  All  information  is 
presented  in  the  same  format  as  Table  ES-3.  The  combined  energy  savings 
for  all  projects  listed  is  63,695  MBTU's  per  year.  The  combined  energy 
and  non-energy  dollar  savings  is  $281,472  per  year.  This  is 
demonstrated  graphically  in  Figure  ES-3  (page  ES-9) .  Table  ES-4  (page 
ES-8)  lists  the  MBTU  and  dollar  savings  by  energy  type.  Total  estimated 
construction  cost  of  the  ECO's  in  Table  ES-2  is  $1,157,446.  This 
results  in  a  simple  payback  of  4.11  years.  A  graphical  representation 
of  the  payback  is  presented  in  Figure  ES-4  (page  ES-10) . 
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TABLE  ES  -  4 


ENERGY  SAVINGS 


ELECTRICAL 

5,494 

$19,778 

NATURAL  GAS 

58,234 

$255,066 

#2  FUEL  OIL 

743 

$5,090 

#5  FUEL  OIL 

IMilPlRIESn 

TOTALS 

63,695 

$276,402 

Note:  Electrical  MBTU's  are  "source"  MBTU's. 
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18.00  ADD  INSULATION  TO  STEAM  PIPE  8028  2.85  166  $  1,135  $  6,648  5.86  5-80 


ECO  ECO  LOCATION  SIR  MBTU/YR .  */YEAR  CONSTR.  PAYBACK  REMARKS  REP. 

NUMBER  DESCRIPTION  SAVED  SAVED  COST  YEARS  PAGE 


NOTE:  Reference  page  indicated  is  in  Volume  I,  Section  5  -  Results. 


m  .20  SELECTIVE  ENERGY :  PLAN  A1 A  BASEWIDE  0.95  284,894  $  2,384,190  $  56,9*17.032  REVALIDATION  5-122 


ECO  ECO  LOCATION  SIR  MBTU/YR.  */YEAR  CONSTR.  PAYBACK  REMARKS  REF. 

NUMBER  DESCRIPTION  SAVED  SAVED  COST  YEARS  PAGE 


28.00  RETURN  CONDENSATE  8878  0.34  43  $  308  $  15,0*17  BOILER  PLANT  8874  5-108 
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ECO  ECO  LOCATION  SIR  MBTU/YR.  */YEAR  CONSTR.  PAYBACK  REMARKS  REF. 

NUMBER  DESCRIPTION  SAVED  SAVED  COST  YEARS  PAGE 


NOTE:  Reference  page  indicated  ia  in  Volume  I,  Section  5  -  Results. 


